The water mould Achlya ambisexualis, first described by Raper (1940), provides a unique and relatively simple system for investigating morphogenesis and hormonal response. Studies of the hormonal response in male strains have been performed with a steroid isolated and identified by Barksdale & McMorris (1967) and by Arsenault, Biemann, Barksdale & McMorris (1968). In addition to stimulating antheridial branch formation this compound, antheridiol, induces cellulase activity (Thomas & Mullins, I 967, 1969) and increases oxygen uptake (Warren & Mullins, I 969). Many experiments demonstrating this hormonal response have been performed with mycelia growing on hemp seeds rather than on chemically defined media. Little information is available regarding the response of this organism growing under standardized conditions on a chemically defined medium. In this investigation an attempt was made to ascertain (i) how the age of the mycelium affects its response to antheridiol and (ii) whether the condition of the medium influences the response.
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The water mould Achlya ambisexualis, first described by Raper (1940) , provides a unique and relatively simple system for investigating morphogenesis and hormonal response. Studies of the hormonal response in male strains have been performed with a steroid isolated and identified by Barksdale & McMorris (1967) and by Arsenault, Biemann, Barksdale & McMorris (1968) . In addition to stimulating antheridial branch formation this compound, antheridiol, induces cellulase activity (Thomas & Mullins, I 967, 1969) and increases oxygen uptake (Warren & Mullins, I 969). Many experiments demonstrating this hormonal response have been performed with mycelia growing on hemp seeds rather than on chemically defined media. Little information is available regarding the response of this organism growing under standardized conditions on a chemically defined medium. In this investigation an attempt was made to ascertain (i) how the age of the mycelium affects its response to antheridiol and (ii) whether the condition of the medium influences the response.
To answer these questions conditions were established for obtaining a reproducible growth curve of Achlya ambisexualis (strain E 87, male) in a chemically defined medium consisting of mineral salts in addition to glucose, sodium glutamate and methionine as the sources of carbon, nitrogen and sulphur respectively (Mullins & Barksdale, I 965). The response to antheridiol at different stages of growth was measured by determining cellulase activity.
Mycelia were grown in 500 ml. and 2800 ml. flasks containing IOO and 800 ml. of medium respectively. Spores were obtained by a modification of the method of Griffin & Breuker (1969). Cultures were initiated by inoculating with approximately 8 x 1 0 3 spores/Ioo ml. of growth medium. The cultures then were placed on a gyrorotary shaker at IOO rev./min. at 25'. Dry weights were determined by collecting the mycelia on preweighed filter papers. The pads were dried at 75' for 24 h. and reweighed. The growth curve derived by this method shows that after an initial lag phase of 48 h. there was a period of exponential growth followed by a plateau phase. Three periods of vegetative growth were selected for examination of sensitivity to antheridiol and designated as follows: early log (60 to 62 h,), late log (70 to 72 h.) and plateau (94 to 96 h.). Mycelia to be tested were harvested by filtration, divided into 0.5 g. (fresh wt) lots and resuspended in 250 ml. flasks containing 50 ml. of medium.
For a given experiment duplicate cultures were treated with either distilled water or antheridiol (25 bioassay units/ml.) (Barksdale, I 963) and incubated under the conditions described for vegetative growth. After 2 h. samples of the mycelia were removed for microscopic examination. The remaining suspensions were harvested in the cold by filtration and washed with distilled water. The extraction and viscosimetric assay of cellulase were done by the procedure of Thomas & Mullins (1967 Table I indicate that mycelia in early log phase were less susceptible to antheridiol induction than were mycelia in late log and plateau phase cultures. Levels of cellulase activity in vegetative mycelia remained generally stable throughout the log phase, but increased substantially in plateau cultures. It was unclear whether the age of the mycelia or the condition of the medium was responsible for the different response to antheridiol. This uncertainty led to experiments which involved placing early log mycelia in a late log medium and vice versa. The purpose of such experiments was to determine the relative contributions to antheridiol inducibility of the endogenous state of the mycelium and the external medium. The data (Table I ) from these studies show that the exogenous environment was important in the induction process, but that the state of the mycelium was more critical. Since it was desirable to study the biochemical action of antheridiol under well-controlled and standardized conditions, induction was examined in a freshly prepared ' induction medium' in place of the conditioned growth medium. The 'induction medium' used was a cysteine +mineral salts solution reported by Barksdale (1970) to be favourable for formation of antheridial branches on mycelia growing on hemp seeds. Mycelia grown under our conditions, however, were generally unable to respond to antheridiol in Barksdale's medium. Only niycelia from plateau cultures showed any significant increase in cellulase activity; the ratio of activities of treated to control mycelia was 1-40. Sporulation was observed in all control and treated cultures, occurring with decreasing intensity as the age of the culture increased. This observation suggests that the ' induction medium' was too dilute since sporulation is known to be initiated in well-nourished mycelia under such conditions (Klebs, 1899). Thus, while our study confirms previous reports (Raper, 1942; Barksdale, , 1970 Thomas & Mullins, 1969; Warren & Mullins, 1969 ) that a positive response by Achlya to antheridiol requires a properly enriched medium, it also demonstrates the importance of the maturity (i.e. physiological state) of the organism in this initial phase of hormonal response.
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